Five strains of a gram-negative, oxidase-negative, facultatively anaerobic, fermentative, motile, rod-shaped bacterium with the general characteristics of the family Enterubucteriaceae were isolated from tomatoes (three strains), a banana, and a cucumber. All of the strains produced a water-soluble pink pigment. As determined by DNA hybridization (hydroxyapatite method) these five strains were 85 to 100% related in 60 and 75°C reactions, and related sequences exhibited 1 % or less base sequence divergence, indicating that the organisms are members of a single species. These bacteria were most closely related to Erwiniu rhapontici (68 to 72% at 60"C, 42 to 44% at 75"C, 10.5% divergence) and to hybridization group VIII in the Enterobacter agglomerans (Pantoea agglomerans, Erwiniu herbicoh) complex (64% at 60°C, 32% at 75"C, 14.5% divergence). Phenotypic differentiation from Erwiniu rhapontici, which also produces a water-soluble pink pigment, is , 1963, p. 67) reported the isolation of five water-soluble pink-pigmentproducing, gram-negative, facultatively anaerobic, fermentative, rod-shaped bacteria from tomatoes, a banana, and a cucumber. These strains were isolated on nutrient agar containing 1.0% meat extract, 1.0% peptone, 0.5% NaCl, and 1.0% lactose. Komagata and Okada identified these strains tentatively as strains of ''Serratia rubefaciens" (Zimmermann) Bergey et al. on the basis of phenotypic characteristics and the production of the pink pigment. In this study the five pink-pigmented strains were studied biochemically and by using DNA hybridization. Our results indicated that these organisms are members of a new species in the genus Erwiniu, for which the name Erwinia persicinus is proposed.
* Corresponding author. Hickman and Farmer (10) . Commercial media were used whenever possible. API 20E strips (API System S.A., Montalieu-Vercieu, France) were used for preliminary characterization; API 50CH and API 5OCHE strips (API System S.A.) were used for fermentation tests; and API 50CH, API 50AA, API 50A0, and API 5OLRA strips (API System S.A.) were used for assimilation tests. All of these strips were used as directed by the manufacturer. The preparations were incubated at 30°C, and results were recorded after 2 days of incubation. Cellular morphology, motility, and flagellar morphology were determined by using cells grown on Trypticase soy agar (BBL Microbiology Systems, Cockeysville, Md.).
Pigment production was examined on peptone yeast agar slants supplemented with 1% glucose or 1% lactose at 20,25, and 30°C.
Antibiotic susceptibility. Antibiotic susceptibility was determined by using the disk method (11) . Disks containing the following antibiotics were obtained from Showa, Nissui Seiyaku, Tokyo, Japan: ampicillin (30 pg), carbenicillin (30 pg), cefazolin (30 pg), cephalothin (30 pg), chloramphenicol (100 pg), clindamycin (30 pg), colistin (150 U), erythromycin (50 pg), gentamicin (30 pg), kanamycin (50 pg), lincomycin (30 pg), minocycline (200 pg), nalidixic acid (50 pg), nitrofurantoin (100 pg), penicillin G (20 U), polymyxin B (100 U), streptomycin (50 pg), sulfisoxazole (400 pg), tetracycline (200 pg), and tobramycin (30 pg). Disks containing amikacin (30 pg) and mydecamycin (15 pg) were obtained from Eiken, Tokyo, Japan.
G+C content. Cells were grown in peptone yeast broth at 30°C for 2 days, and DNAs were extracted by using the method of Saito and Miura (12) . DNAs were denatured spectrophotometrically , and guanine-plus-cytosine (G +C) contents were calculated from the thermal denaturation temperatures (T,) by using the formula of De Ley (2). Reference DNA was obtained from Escherichia coli B (= IAM 1268 = ATCC 11303); its G+C content was assumed to be 50.9 mol%.
DNA hybridization. DNA purification, DNA reassociation reactions, and separation of single-stranded, unreacted DNA from double-stranded, hybridized DNA on hydroxyapatite were done as described by Brenner et al. (1) . DNA was labeled in vitro with [32P]dCTP, which was provided in a nick translation reagent kit (Bethesda Research Laboratories, Inc., Gaithersburg, Md.), as directed by the manufacturer. The percentage of relative binding was determined by normalizing the amount of labeled DNA bound to hydroxyapatite in heterologous reactions to the amount bound in the homologous control reactions (where labeled and unlabeled DNAs were from the same organism). The percentage of divergence was calculated to the nearest 0.5% by assuming that each 1°C of decreased thermal stability in a heterologous DNA duplex compared with the thermal stability of the homologous DNA duplex was caused by approximately 1% unpaired nucleotide bases.
RESULTS
The G+C contents of the pink-pigmented strains were as follows: 54 mol% for strains HK 200, HK 201, and HK 204T and 52 mol% for strains HK 203 and HK 205.
We determined the levels of relatedness between labeled DNA from strain HK204T and DNAs from the four other pink-pigmented strains and 69 additional strains representing 68 species or hybridization groups belonging to the family Enterobacteriaceae. Unlabeled DNAs from the four other pink-pigmented strains had an average level of relatedness to strain HK 2MT in 60°C reactions of 91%, with 0.5 to 1% divergence within the related sequences, and an average level of relatedness to strain HK 204T in 75°C reactions of 95% (Table 1) . Erwinia rhapontici strains were 72 and 68% related to strain HK 204 in 60°C reactions, with 10.5% divergence within the related sequences, and 44 and 42% related to strain HK 204T in 75°C reactions. The levels of relatedness of Enterobacter agglomerans hybridization group VIII strains to strain HK 204T were 64%, with 14.5% divergence, at 60°C and 42% at 75°C. All other members of the Enterobacteriaceae tested were less than 50% related to strain HK 204T.
The pink-pigmented strains exhibited the biochemical characteristics of the family Enterobacteriaceae. They were gram-negative, oxidase-negative, catalase-positive, facultatively anaerobic, fermentative, rod-shaped bacteria that were motile by means of peritrichous flagella. Their reactions in tests routinely used for identification of members of the Enterobacteriaceae were as follows (preparations were incubated at 30°C unless specified otherwise; results were recorded after 48 h): positive for the Voges-Proskauer and Simmons citrate tests, motility, malonate utilization, acid production from D-glucose, L-arabinose , cellobiose, D-galactose, i-myo-inositol, lactose, maltose, D-mannitol, D-mannose, melibiose, raffinose, L-rhamnose, salicin, D-sorbitol, sucrose, and trehalose, esculin hydrolysis, reduction of nitrate to nitrite, the o-nitrophenyl-P-D-galactopyranoside test, and pink pigment; and negative for indole production, the methyl red test, H,S production on triple sugar iron agar, urea (Christensen), phenylalanine deaminase, lysine (Moeller), arginine (Moeller), ornithine (Moeller), gelatin hydrolysis at 22"C, growth on KCN, gas production from D-glucose, acid production from D-adonitol, dulcitol, eryth- should agree with this definition" (13) . In our laboratories, we have extended this definition to include 60% or greater relatedness at a stringent incubation temperature (in this case 75°C). Five pink-pigmented strains previously designated " S . rubefaciens" were shown to be essentially identical phenotypically and to be highly related as determined by DNA-DNA hybridization, leaving no doubt that they are members of a single species. The pink-pigmented strains exhibited an average level of relatedness to two strains of Erwinia rhapontici at 60°C of 70%, a value on the border line of species delineation; however, the level of divergence was 10.5%, and the average level of relatedness decreased to 43% in 75°C reactions. These lower relatedness values, coupled with the ability to biochemically differentiate the pink-pigmented strains from Erwinia rhapontici by methyl red, glycerol, D-xylose, and other reactions ( Table 2) , convinced us that the pink-pigmented strains and Erwinia rhapontici are different species. The less-than-species-level relatedness to other species chosen to represent all species of the Enterobacteriaceae indicated that the pink-pigmented strains are members of a new species.
The pink-pigmented strains are also closely related to hybridization group VIII of the Enterobacter agglomerans complex. In fact, they were identified as Enterobacter agglomerans by the API 20E system.
We did not investigate whether the water-soluble pink pigment produced by the pink-pigmented strains was chemically related to ferrorosamine A, the water-soluble pink pigment produced by Erwinia rhapontici (7) , to rubrifacine, a water-soluble pink pigment produced by Erwinia rubrifaciens (6), or to the water-soluble pigment produced by S. marcescens biogroup A4 (9) . This pigment does differ from prodigiosin, the pink or red pigment produced by many S . marcescens, Serratia rubidaea, and Serratia plymuthica strains.
The high level of relatedness between the pink-pigmented strains and Erwinia rhapontici means that the new species should be classified in the genus Erwinia. We do this with full realization that the genus Erwinia is quite heterogeneous and that the borders between Erwinia, Enterobacter, and Pantoea (8) . Cells are gram-negative, oxidase-negative, catalase-positive, fermentative (producing acid but not gas) rods (0.5 to 0.6 by 1.0 pm) that are motile by means of peritrichous flagella. The species conforms to the definition of the family Enterobacteriaceae and to the general definition of the genus Erwinia. All strains are chemoorganotrophic and grow well on nutrient agar and tryptic soy, peptone-yeast extract, and other common laboratory media. Colonies on peptone-yeast extract agar are circular, smooth, and entire to slightly erose. These organisms grow well at 25, 30, and 37"C, but not at 5 or 41"C, and they are somewhat more active metabolically at 25 or 30°C than at 37°C. They produce a water-soluble pink pigment. Biochemical reactions in commonly used tests are described above. In addition, these organisms are positive in tests for alkaline phosphatase and P-glucosidase and negative in tests for arylsulfatase, esterase, P-glucuronidase, nucleoside phosphotransferase, pectinase, DL-tartrate utilization, tetrathionate reductase, Tween 80 hydrolysis, and ritol, glycerol, a-methyl-D-glucoside, and D-xylose, the mucate acid production test, the Jordan tartrate test, acetate utilization, DNase (at 25"C), lipase (corn oil), and tyrosine clearing. Other biochemical reactions of these organisms, as well as cellular morphology, colonial morphology, and antibiotic susceptibilities, are given below. The most notable feature of the pink-pigmented strains was the production of a water-soluble pink pigment, a feature shared by only 3 of the more than 100 species in the Enterobacteriaceae (Erwinia rhapontici, Erwinia rubrifaciens, and Serratia marcescens). The pink-pigmented strains were differentiated from S . marcexens by their negative reactions in ly sine, arginine, lipase, gelatin liquefaction, and glycerol tests and by their positive reactions in tests for acid production from L-arabinose, cellobiose, lactose, melibiose, raffinose, and L-rhamnose. The pink-pigmented strains were distinguished from Serratia species by their negative lipase and DNase reactions, as well as by several other reactions (5) . Tests which separate the pinkpigmented strains from their closest relatives, Erwinia rhapontici and Enterobacter agglomerans hybridization group VIII, as well as from another pink-pigmented species, Erwinia rubrifaciens, are shown in Table 2 .
DISCUSSION
The recommended phylogenetic definition of a species is a group of "strains with approximately 70% or greater DNA- All strains are susceptible to amikacin, chloramphenicol, clindamycin, erythromycin, gentamicin, lincomycin, minocycline, nitrofurantoin, polymyxin B, streptomycin, and tetracycline, and all strains are resistant to penicillin G . Resistance to ampicillin, carbenicillin, cefazolin, cephalothin, colistin, kanamycin, mydecamycin, nalidixic acid, sulfisoxazole, and tobramycin varies.
The G+C content of the DNA is 52 to 54 mol% ( T , method).
Strains were isolated from tomatoes, a banana, and a cucumber. There are no human isolates and no evidence for pathogenicity for either plants or animals.
Description of the type strain. The type strain of Erwinia persicinus is strain HK 204 (= A52716 = CDC 9108-82 = IAM 12843 = JCM 3704 = ATCC 35998). This strain was isolated from a tomato by Komagata and Okada in 1962. Its biochemical reactions are typical of those of the species. Its DNA G+C content is 54 mol%.
